thighs may have had to be flexed to secure reduction of the fracture.
We have not used the retropubic stitch nor the single or double prostatic stitch with traction or tied in the perineum nor the combined retropubic or perineal repair (Seitzman 1963) .
If the rupture is incomplete, a urethral Foley and/or a suprapubic should suffice.
There are many variations in immediate aftercare but leaving the suprapubic tube for one to two weeks and the Foley catheter for three weeks or even longer in complete severe ruptures, followed by sounds in four to seven days, seems reasonable. Urethrography, leaving the thread in position, may be done after removal of the catheter, which can easily be replaced if necessary. Aftercare and follow up are vital.
I have been concerned at some time in the treatment of only 13 ruptures of the posterior urethra in the last twelve years. Nine were in miners with 5 complete ruptures, 4 in road accidents had one complete rupture.
Impotence may occur without a rupture of the urethra or a fractured pelvis and may improve after compensation (Chambers & Balfour 1963) . Of the 6 complete posterior ruptures 4 were impotent, one had premature ejaculations and one inevitably did not know, compared with one impotent in 5 of the partial ruptures. Impotence is common in older people but the ages of the impotent and normal were similar in this small group, complaint of lack of erection being made even by a lad of 16. In the 7 complete anterior urethral ruptures only one was impotent.
Sir Frank Holdsworth
(Royal Infirmary, Sheffield)
Early Treatment of Major Spinal Injuries
Spinal injuries constitute one of the most important groups of major injuries to the trunk. They occur with considerable frequency as a result of accidents in heavy industry and with increasing frequency from road accidents. They must be correctly diagnosed and treated, for failure to recognize the type of fracture or fracture-dislocation with the errors in treatment which can result may lead to crippling deformities and appalling complications. The presence of serious injury of the spine which is not associated with other severe injuries is easily recognized. Severe pain in the back especially on any movement together with tenderness directly over a localized area of the spine readily leads to more than a suspicion of fracture of the vertebral column and radiography will at once confirm or refute the suspicion.
Though uncomplicated vertebral fractures can easily be recognized they are occasionally missed, being mistaken for intra-abdominal injuries. Root irritation and the paravertebral hematoma which often result from lower dorsal and upper lumbar fractures may produce abdominal pain and tenderness and occasional vomitingsymptoms which may lead to a diagnosis of an intraabdominal lesion and on more than one occasion I have known laparotomy done as a result of failure to recognize that these symptoms can arise from vertebral fractures.
It is well to remember that vertebral injuries, unlike severe intra-abdominal injuries, are rarely associated with a severe degree of clinical shock, so that any patient suffering from abdominal injuries but in good general condition, should have a radiological examination of the spine. Much more difficulty arises when vertebral fractures are associated with severe intra-abdominal or intrathoracic injuries. In such patients the symptoms and signs of the visceral injury may overshadow those of a vertebral fracture, so it is always advisable when such symptoms are present to examine the back and to have radiographs of the thoracic and lumbar spines.
When a fracture or fracture dislocation of the spine has been diagnosed and the diagnosis confirmed by radiography it is very important to recognize the type of fracture and in particular whether the injury is stable or unstable. Recognition of the type of fracture is of great importance when deciding what treatment should be undertaken.
Severe injuries of the thoracic and lumbar spines can be separated into four groups: (1) Compression or wedge fractures, (2) burst fractures, (3) dislocations and (4) rotational fracture dislocations. In order to understand the differences between the four groups it is necessary to recollect the anatomy of the vertebral column and the structures upon which its stability depends.
Except for the first and second cervical vertebra and the sacrum all the vertebrwe articulate in a similar way. The bodies are joined by the intervertebral discs and the posterior part of the adjacent vertebrn by the ligamentum flavum, the capsules of the posterolateral articulations and the supra-and infra-spinous ligaments. These latter I have called the posterior ligament complex. The stability of the column is in great measure due to this posterior ligament complex. If, as a result of injury, the complex is ruptured then the resulting vertebral injury is unstable. If the complex remains intact then the injury is stable and the displacement will not increase unless the column is subjected to greater violence than that causing the fracture. plex. The vertebra remaining tied behind, the violence is expended on the vertebral body which is crushed in front resulting in a wedge fracture which is quite stable.
Burst fractures (Fig 2) : A vertical force applied along the length of the straight spine -a force which can only be applied to the partly flexed lumbar spineforces one or more discs through the corresponding end plate of the vertebra and results in a burst of the vertebral body. The ligaments remain intact. The fracture is stable.
Dislocations and fracture dislocations: These injuries result from flexion and rotation of the spine or from severe direct shearing force. They are accompanied by rupture of the posterior ligaments with or without fracture of the posterior elements of the vertebra. In the thoracic spine the upper vertebra is directly sheared off the lower with fracture of the lamina and spinous processes. In the dorsolumbar and lumbar spines flexion rotation tears the posterior ligaments, the upper vertebra swings on the lower, resulting in either a pure dislocation or, much more commonly, a rotational fracture dislocation where a wedge slice of the upper border of the lower vertebra is separated, one or other or both articular processes are fractured and the injury is grossly unstable (Fig 3) . It is these unstable fracture dislocations and the shear The thoracic shear fracture dislocations are relatively stable for the rib cage largely remains intact, but the rotational fracture dislocations of the dorsolumbar and lumbar spines are extremely unstable and injudicious movement of the patient may render a partial paraplegia complete or may result in damage to an intact cord.
Once the mechanism of production of each type of injury is understood then accurate diagnosis is easily effected by clinical examination and study of the radiographs. The single most important examination is palpation of the back. With unstable injuries of the lumbar and lumbodorsal spine a distinct gap can be felt between the spinous processes of the affected vertebrT where the intraspinous ligaments have been torn. In stable injuries no gap can be felt and there is no separation of the spinous processes. The importance of this simple physical sign cannot be overemphasized.
The radiographs of each type of injury are characteristic. The compression fracture shows simple wedging of the anterior vertebral body with little if any spinous process separation. The burst shows the typical shattering of the body, again with no separation of the spinous processes. In the dislocations separation and lateral shift of the spinous processes is obvious as also is displacement of the body of the vertebra. In rotational fracture dislocations there is similar lateral displacement of the spinous processes and in addition the presence of a slice fracture of the upper part of the body of the lower vertebra. Because of the extremely unstable nature of this fracture dislocation, reduction may be effected simply by placing the patient supine and then little displacement may be shown on the radiographs. The lack of displacement must not be allowed to confuse the surgeonit is not an indication of stability but on the contrary is an indication of extreme instability.
In fracture dislocations of the thoracic spine the result of severe shearing force displacement of the upper vertebra on the lower is usually obvious. These fracture dislocations are relatively stable because the thoracic cage remains at least partially intact.
Simple wedge fractures and shearing fracture dislocations occur in the thoracic spine, burst fractures or rotational dislocations and fracture dislocations in the thoracolumbar and lumbar spines.
Once an accurate diagnosis is made the treatment of uncomplicated severe injuries of the spine is straightforward. The stable wedge fractures can be ignored; all that is necessary is to rest the patient in bed for one or two weeks encouraging movement from the beginning. The 'burst' fractures also need not give rise to anxiety for they are basically stable. Healing occurs by spontaneous fusion between the fractured vertebra and its neighbour and takes eight to twelve weeks. All that is necessary is to rest the patient in bed for this time. However these shattered vertebra are usually very painful and it is best to use a plaster bed for at least the first four to six weeks.
The unstable fractures and fracture dislocations are much more serious, for injudicious movement of the patient may well irreparably damage the spinal cord and nerve roots. Such patients must be handled with extreme care and nursed on a plaster bed with a turning case for a minimum of three months. At the end of this time stability will have been restored by spontaneous spinal fusion. Pure dislocations with interlocked facets must be reduced by open operation. With pure dislocations spontaneous fusion cannot be relied upon. Immediate grafting should be carried out and the operation followed by immobilization in a plaster bed.
The most serious direct complication of vertebral injury is paraplegia. With anasthesia of the buttocks and legs it is essential that these patients should be turned two-hourly day and night and that plaster beds or plaster fixation should never be used. In this way bedsores can always be avoided. In stable injuries turning presents no problems. With reasonable care the patient can easily be turned without affecting the recovery of the spine. With unstable injuries, however, unless turning is carried out by experts and with extreme care there is considerable danger of inflicting further damage to the cord and roots. It is for this reason that with unstable lumbodorsal and lumbar injuries associated with cord and root damage that we advocate plating of the spinous processes. The operation is straightforward and results in a stable, painless, straight back and allows turning to be carried out with ease and with perfect safety and without pain to the patient.
When severe vertebral injuries are associated with intrathoracic or intra-abdominal injuries difficulties arise. It is obvious that the treatment of an intrathoracic or intra-abdominal injury resulting in hemorrhage or rupture of a viscus must take precedence over the spine. With stable spinal injuries this presents no problem for rest in bed or in a plaster bed can easily be combined with treatment of the visceral injury. With the unstable injuries with paraplegia, however, it is impracticable to plate the spine and treat the visceral injury. Two-hourly turning of the patient is, however, quite vital and in such cases extreme care must be taken in turning so as to keep the shoulders and pelvis constantly in line. With care this can be done.
In these days with rapidly increasing numbers of patients with multiple injuries it is vital that the general and thoracic surgeons should fully understand the diagnosis and treatment of vertebral injuries, just as it is equally important that the orthopedic surgeon should be able to recognize and if necessary to treat injuries of the chest and abdomen, at least in the early stages. I hope I have been able to clarify the orthopedic surgeon's present attitude to spinal injuries.
